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(54) RADAR INFORMATION TRANSMISSION METHOD, APPARATUS AND SYSTEM

(57) This application provides a radar information
transmission method, an apparatus, and a system, to
reduce interference between radars, and relates to the
field of wireless communication technologies. In the
method, a first device receives a first radar signal that
carries information from at least one device. The first
device obtains first parsing data based on the first radar
signal. The first device determines information from a
second device based on a location of one or more in-
formation points indicated by the first parsing data in the
first parsing data. According to this solution, the first
device and the second device can use a radar signal
to carry information, to implement information transmis-
sion between radars, thereby avoiding mutual interfer-
ence.
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Description

[0001] This application claims priority to Russian Pa-
tent Application No. 2022125472, filed with the China
National Intellectual Property Administration on Septem-
ber 29, 2022 and entitled "RADAR INFORMATION
TRANSMISSION METHOD, APPARATUS, AND SYS-
TEM", which is incorporated herein by reference in its
entirety.

TECHNICAL FIELD

[0002] This application relates to the field of wireless
communication technologies, and in particular, to a radar
information transmission method, an apparatus, and a
system.

BACKGROUND

[0003] With development of society, more machines in
modern life develop toward automation and intelligenti-
zation, and vehicles used for mobile traveling are no
exception. Intelligent vehicles are gradually entering dai-
ly life of people. In recent years, an advanced driver
assistance system (advanced driver assistance system,
ADAS) plays an important role in the intelligent vehicle.
For the ADAS, in a traveling process of the vehicle,
various sensors installed on the vehicleare used to sense
a surrounding environment at any time, collect data,
identify, detect, and track static and moving objects,
and perform systematic operation and analysis with re-
ference to map data of a navigator, so that a driver can be
aware of a possible danger in advance, to effectively
improve driving comfort and safety of the vehicle.
[0004] In a self-driving architecture, a sensing layer is
compared to an "eye" of a vehicle, and includes vision
sensors such as a vehicle-mounted camera, and radar
sensors such as a vehicle-mounted millimeter-wave ra-
dar, a vehicle-mounted lidar, and a vehicle-mounted
ultrasonic radar. The millimeter-wave radar is the first
to become a main sensor in a self-driving system due to
low costs and a mature technology. Currently, more than
ten functions have been developed for the ADAS, and
adaptive cruise control, automatic emergency braking,
lane change assistance, blind spot monitoring, and the
like are inseparable from the vehicle-mounted millimeter-
wave radar.
[0005] With widespread use of vehicle-mounted ra-
dars, mutual interference between the vehicle-mounted
radars is becoming increasingly serious. The mutual
interference may reduce a detection probability of the
vehicle-mounted radar or increase a false alarm prob-
ability of the vehicle-mounted radar, posing non-negligi-
ble impact to driving safety and comfort of the vehicle. On
this premise, how to reduce interference between vehi-
cle-mounted radars is a technical problem to be resolved
urgently.

SUMMARY

[0006] This application provides a radar information
transmission method, an apparatus, and a system, to
reduce interference between radars.
[0007] According to a first aspect, a radar information
transmission method is provided. The method may be
performed by a first device, or may be performed by a chip
having a function similar to that of the first device. In the
method, the first device receives a first radar signal. The
first radar signal carries information from at least one
device. The first device obtains first parsing data based
on the first radar signal. The first parsing data indicates
one or more information points, and the one or more
information points correspond to a second device in
the at least one device. The first device determines
information from the second device based on a location
of the one or more information points in the first parsing
data.
[0008] According to the foregoing solution, the first
device and the second device can use a radar signal
to carry information, to implement information transmis-
sion between radars, thereby avoiding mutual interfer-
ence. Compared with a related technology, in the fore-
going technical solution, because no additional commu-
nication device needs to be installed, costs are low; in
addition, because a complex waveform design does not
need to be used, a processing velocity of a radar can be
improved, to reduce a delay.
[0009] In a possible implementation, the first radar
signal carries information from a third device, and the
third device belongs to the at least one device. An in-
formation point corresponding to the third device is dif-
ferent from the information point corresponding to the
second device. For example, all of one or more informa-
tion points corresponding to the third device are different
from any one of the one or more information points
corresponding to the second device.
[0010] For example, the first device may receive first
radar signals from a plurality of devices, and the first
device may obtain the first parsing data based on the
first radar signals from the plurality of devices. In the first
parsing data, radar signals from different devices corre-
spond to different one or more information points.
[0011] According to the foregoing solution, the first
device can receive radar signals from the plurality of
devices, to obtain information from the plurality of de-
vices, thereby avoiding mutual interference.
[0012] In a possible implementation, the information
from the second device includes one or more of the
following: a start frequency of the second device, for
example, a start frequency of an operating frequency
band of the second device; a bandwidth of the second
device, for example, an operating frequency band of the
second device; time-frequency resource information of
the second device, for example, a time-frequency re-
source number of the second device; start time at which
the second device sends a radar signal; a period in which
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the second device sends a radar signal; or target infor-
mation detected by the second device, for example,
information about a target detected by the second device
by transmitting a radar signal and receiving an echo
signal. Optionally, the information from the second device
may further include information that needs to be trans-
mitted in an in-vehicle scenario, for example, a vehicle
traveling intention. For example, the vehicle traveling
intention may include information such as a left turn, a
right turn, a lane change, a U turn, overtaking, a fault, or
an emergency.
[0013] According to the foregoing solution, the infor-
mation about the second device and/or the target infor-
mation can be transmitted between devices by using the
first radar signal, so that an effect of avoiding interference
can be implemented.
[0014] In a possible implementation, the first device
performs, based on a preset mark point in the information
point indicated by the first parsing data, time-domain and
frequency-domain synchronization correction on the in-
dicated information point. Optionally, a pattern of the
mark point may be agreed on by the first device and
the second device, or predefined in a standard or a
protocol. For example, the pattern of the mark point
may be a special form, for example, a "cross" pattern.
Similarly, a location of the mark point in the first parsing
data may also be agreed on by the first device and the
second device, or predefined in a standard or a protocol.
For example, the location of the mark point may be in a
center of the first parsing data.
[0015] According to the foregoing solution, the preset
mark point can be used to perform time-domain and
frequency-domain synchronization correction on the in-
formation point, so that impact of a timing error and a
transmission delay on transmitted information can be
reduced.
[0016] In a possible implementation, the first device
receives a second radar signal. The second radar signal
is used to detect a target. The first radar signal and the
second radar signal occupy different frames. For exam-
ple, a first frame may be used to send the first radar
signal, and a second frame may be used to send the
second radar signal. The first frame may include one or
more first radar signals. For example, it is predefined in a
standard or a protocol that each device may send the first
radar signal within a time domain resource occupied by
the first frame. Similarly, the second frame may include
one or more second radar signals. For example, it is
predefined in a standard or a protocol that each device
may send the second radar signal within a time domain
resource occupied by the second frame. In this way, each
device can send the first radar signal within the time
domain resource occupied by the first frame, and send
the second radar signal within the time domain resource
occupied by the second frame.
[0017] In a possible implementation, the first device
receives a second radar signal. The second radar signal
is used to detect a target. The first radar signal and the

second radar signal occupy a same frame, and a time-
frequency resource of the first radar signal is orthogonal
to a time-frequency resource of the second radar signal.
For example, a third frame may be used to send the first
radar signal and the second radar signal. A first time-
frequency resource occupied by the first radar signal is
orthogonal to a second time-frequency resource occu-
pied by the second radar signal.
[0018] According to the foregoing solution, a receive
end can determine whether a received radar signal is a
radar signal for detecting a target or a radar signal that
carries information.
[0019] In a possible implementation, the first parsing
data includes at least one of the following: range data,
Doppler data, azimuth data, pitch data, two-dimensional
range-Doppler data, range-Doppler-azimuth data, or
range-Doppler-azimuth-pitch data.
[0020] According to the foregoing solution, an objec-
tive of carrying information by using a radar signal may be
implemented based on the first parsing data, and infor-
mation carried in the radar signal may be determined
based on a location of an information point corresponding
to the radar signal in the first parsing data, so that in-
formation transmission between radars may be imple-
mented.
[0021] In a possible implementation, an initial fre-
quency of the first radar signal is within a first bandwidth,
the first bandwidth and a second bandwidth constitute an
intermediate frequency bandwidth of the first device, and
the first bandwidth and the second bandwidth do not
overlap. For example, the first bandwidth plus the second
bandwidth is equal to the intermediate frequency band-
width.
[0022] The foregoing solution can prevent a radar sig-
nal from falling beyond an intermediate frequency band-
width of a receiver after a spatial propagation delay due to
factors such as a transmission delay, a timing error, and
an intermediate frequency bandwidth limitation of the
receiver.
[0023] In a possible implementation, the first device
obtains the first radar signal in a second time interval,
where the second time interval belongs to a first time
interval. The first device obtains the first parsing data of
the first radar signal in the second time interval.
[0024] The foregoing solution can prevent a case in
which a bandwidth of a received signal falls beyond the
intermediate frequency bandwidth of the first device due
to factors such as the transmission delay, the timing error,
and the intermediate frequency bandwidth limitation of
the receiver, and frequency mixing of the received signal
and a local oscillator signal is consequently affected.
[0025] According to a second aspect, a radar informa-
tion transmission method is provided. The method may
be performed by a second device, or may be performed
by a chip having a function similar to that of the second
device. In the method, the second device modulates first
information to obtain a first signal. The second device
performs frequency mixing on the first signal and a fre-
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quency modulated continuous wave to obtain a first radar
signal. The second device sends the first radar signal.
[0026] According to the foregoing solution, the second
device can modulate the first information to obtain the first
signal, and perform frequency mixing on the first signal
and the frequency modulated continuous wave to obtain
the first radar signal, so that the information is carried in
the radar signal, and information transmission between
radars is implemented, to avoid mutual interference.
Compared with a related technology, in the foregoing
technical solution, because no additional communication
device needs to be installed, costs are low; in addition,
because a complex waveform design does not need to be
used, a processing velocity of a radar can be improved, to
reduce a delay.
[0027] In a possible implementation, the second de-
vice generates an information symbol based on the first
information. The second device obtains a time domain
information symbol through inverse fast Fourier trans-
form based on the information symbol. The second de-
vice performs digital-to-analog conversion on the time
domain information symbol to obtain the first signal.
[0028] According to the foregoing solution, the second
device can modulate the first information to the first
signal, to achieve an objective of carrying the information
by using the radar signal.
[0029] In a possible implementation, the first informa-
tion includes one or more of the following: a start fre-
quency of the second device, for example, a start fre-
quency of an operating frequency band of the second
device; a bandwidth of the second device, for example,
an operating frequency band of the second device; time-
frequency resource information of the second device, for
example, a time-frequency resource number of the sec-
ond device; start time at which the second device sends a
radar signal; a period in which the second device sends a
radar signal; or target information detected by the second
device, for example, information about a target detected
by the second device by transmitting a radar signal and
receiving an echo signal. Optionally, the first information
may further include information that needs to be trans-
mitted in an in-vehicle scenario, for example, a vehicle
traveling intention. For example, the vehicle traveling
intention may include information such as a left turn, a
right turn, a lane change, a U turn, overtaking, a fault, or
an emergency.
[0030] According to the foregoing solution, the infor-
mation about the second device and/or the target infor-
mation can be transmitted between devices by using the
first radar signal, so that an effect of avoiding interference
can be implemented.
[0031] In a possible implementation, the second de-
vice sends a second radar signal. The second radar
signal is used to detect a target. The first radar signal
and the second radar signal occupy different frames. For
example, a first frame may be used to send the first radar
signal, and a second frame may be used to send the
second radar signal. The first frame may include one or

more first radar signals. For example, it is predefined in a
standard or a protocol that each device may send the first
radar signal within a time domain resource occupied by
the first frame. Similarly, the second frame may include
one or more second radar signals. For example, it is
predefined in a standard or a protocol that each device
may send the second radar signal within a time domain
resource occupied by the second frame. In this way, each
device can send the first radar signal within the time
domain resource occupied by the first frame, and send
the second radar signal within the time domain resource
occupied by the second frame.
[0032] In a possible implementation, the second de-
vice sends a second radar signal. The second radar
signal is used to detect a target. The first radar signal
and the second radar signal occupy a same frame, and a
time-frequency resource of the first radar signal is ortho-
gonal to a time-frequency resource of the second radar
signal. For example, a third frame may be used to send
the first radar signal and the second radar signal. A first
time-frequency resource occupied by the first radar sig-
nal is orthogonal to a second time-frequency resource
occupied by the second radar signal.
[0033] According to the foregoing solution, a receive
end can determine whether a received radar signal is a
radar signal for detecting a target or a radar signal that
carries information.
[0034] In a possible implementation, an initial fre-
quency of the first radar signal is within a first bandwidth,
the first bandwidth and a second bandwidth constitute an
intermediate frequency bandwidth of the first device, and
the first bandwidth and the second bandwidth do not
overlap. For example, the first bandwidth plus the second
bandwidth is equal to the intermediate frequency band-
width.
[0035] The foregoing solution can prevent a radar sig-
nal from falling beyond an intermediate frequency band-
width of a receiver after a spatial propagation delay due to
factors such as a transmission delay, a timing error, and
an intermediate frequency bandwidth limitation of the
receiver.
[0036] According to a third aspect, an apparatus is
provided. The apparatus is configured to perform the
method according to the first aspect or any one of the
possible implementations of the first aspect. The appa-
ratus includes a processing unit and a transceiver unit.
[0037] The transceiver unit is configured to receive a
first radar signal. The first radar signal carries information
from at least one device. The processing unit is config-
ured to obtain first parsing data based on the first radar
signal. The first parsing data indicates one or more
information points, and the one or more information
points correspond to a second device in the at least
one device. The processing unit is further configured to
determine information from the second device based on
a location of the one or more information points in the first
parsing data.
[0038] In a possible implementation, the first radar
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signal carries information from a third device, and the
third device belongs to the at least one device. An in-
formation point corresponding to the third device is dif-
ferent from the information point corresponding to the
second device. For example, the transceiver unit is spe-
cifically configured to receive first radar signals from a
plurality of devices, and the processing unit is specifically
configured to obtain the first parsing data based on the
first radar signals from the plurality of devices. In the first
parsing data, first radar signals from different devices
correspond to different one or more information points.
[0039] In a possible implementation, the information
from the second device includes one or more of the
following: a start frequency of the second device, for
example, a start frequency of an operating frequency
band of the second device; a bandwidth of the second
device, for example, an operating frequency band of the
second device; time-frequency resource information of
the second device, for example, a time-frequency re-
source number of the second device; start time at which
the second device sends a radar signal; a period in which
the second device sends a radar signal; or target infor-
mation detected by the second device, for example,
information about a target detected by the second device
by transmitting a radar signal and receiving an echo
signal. Optionally, the first information may further in-
clude information that needs to be transmitted in an in-
vehicle scenario, for example, a vehicle traveling inten-
tion. For example, the vehicle traveling intention may
include information such as a left turn, a right turn, a lane
change, a U turn, overtaking, a fault, or an emergency.
[0040] In a possible implementation, the processing
unit is further configured to perform, based on a preset
mark point in the information point indicated by the first
parsing data, time-domain and frequency-domain syn-
chronization correction on the indicated information
point. Optionally, a pattern of the mark point may be
agreed on by the first device and the second device, or
predefined in a standard or a protocol. For example, the
pattern of the mark point may be a special form, for
example, a "cross" pattern. Similarly, a location of the
mark point in the first parsing data may also be agreed on
by the first device and the second device, or predefined in
a standard or a protocol. For example, the location of the
mark point may be in a center of the first parsing data.
[0041] In a possible implementation, the transceiver
unit is further configured to receive a second radar signal.
The second radar signal is used to detect a target. The
first radar signal and the second radar signal occupy
different frames. For example, a first frame may be used
to send the first radar signal, and a second frame may be
used to send the second radar signal. The first frame may
include one or more first radar signals. For example, it is
predefined in a standard or a protocol that each device
may send the first radar signal within a time domain
resource occupied by the first frame. Similarly, the sec-
ond frame may include one or more second radar signals.
For example, it is predefined in a standard or a protocol

that each device may send the second radar signal within
a time domain resource occupied by the second frame.
[0042] In a possible implementation, the transceiver
unit is further configured to receive a second radar signal.
The second radar signal is used to detect a target. The
first radar signal and the second radar signal occupy a
same frame, and a time-frequency resource of the first
radar signal is orthogonal to a time-frequency resource of
the second radar signal. For example, a third frame may
be used to send the first radar signal and the second radar
signal. A first time-frequency resource occupied by the
first radar signal is orthogonal to a second time-frequency
resource occupied by the second radar signal.
[0043] In a possible implementation, the first parsing
data includes at least one of the following: range data,
Doppler data, azimuth data, pitch data, two-dimensional
range-Doppler data, range-Doppler-azimuth data, or
range-Doppler-azimuth-pitch data.
[0044] In a possible implementation, an initial fre-
quency of the first radar signal is within a first bandwidth,
the first bandwidth and a second bandwidth constitute an
intermediate frequency bandwidth of the first device, and
the first bandwidth and the second bandwidth do not
overlap. For example, the first bandwidth plus the second
bandwidth is equal to the intermediate frequency band-
width.
[0045] In a possible implementation, the processing
unit is further configured to obtain the first radar signal in a
second time interval, where the second time interval
belongs to a first time interval. The processing unit is
specifically configured to obtain the first parsing data of
the first radar signal in the second time interval.
[0046] According to a fourth aspect, an apparatus is
provided. The apparatus is configured to perform the
method according to the second aspect or any one of
the possible implementations of the second aspect. The
apparatus includes a processing unit and a transceiver
unit.
[0047] The processing unit is configured to modulate
the first information to obtain a first signal. The processing
unit is further configured to perform frequency mixing on
the first signal and a frequency modulated continuous
wave to obtain a first radar signal. The transceiver unit is
configured to send the first radar signal.
[0048] In a possible implementation, the processing
unit is further configured to generate an information
symbol based on the first information. The processing
unit is further configured to obtain a time domain informa-
tion symbol through inverse fast Fourier transform based
on the information symbol. The processing unit is further
configured to perform digital-to-analog conversion on the
time domain information symbol to obtain the first signal.
[0049] In a possible implementation, the first informa-
tion includes one or more of the following: a start fre-
quency of the second device, for example, a start fre-
quency of an operating frequency band of the second
device; a bandwidth of the second device, for example,
an operating frequency band of the second device; time-
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frequency resource information of the second device, for
example, a time-frequency resource number of the sec-
ond device; start time at which the second device sends a
radar signal; a period in which the second device sends a
radar signal; or target information detected by the second
device, for example, information about a target detected
by the second device by transmitting a radar signal and
receiving an echo signal. Optionally, the first information
may further include information that needs to be trans-
mitted in an in-vehicle scenario, for example, a vehicle
traveling intention. For example, the vehicle traveling
intention may include information such as a left turn, a
right turn, a lane change, a U turn, overtaking, a fault, or
an emergency.
[0050] In a possible implementation, the transceiver
unit is further configured to send a second radar signal.
The second radar signal is used to detect a target. The
first radar signal and the second radar signal occupy
different frames. For example, a first frame may be used
to send the first radar signal, and a second frame may be
used to send the second radar signal. The first frame may
include one or more first radar signals. For example, it is
predefined in a standard or a protocol that each device
may send the first radar signal within a time domain
resource occupied by the first frame. Similarly, the sec-
ond frame may include one or more second radar signals.
For example, it is predefined in a standard or a protocol
that each device may send the second radar signal within
a time domain resource occupied by the second frame. In
this way, each device can send the first radar signal within
the time domain resource occupied by the first frame, and
send the second radar signal within the time domain
resource occupied by the second frame.
[0051] In a possible implementation, the transceiver
unit is further configured to send a second radar signal.
The second radar signal is used to detect a target. The
first radar signal and the second radar signal occupy a
same frame, and a time-frequency resource of the first
radar signal is orthogonal to a time-frequency resource of
the second radar signal. For example, a third frame may
be used to send the first radar signal and the second radar
signal. A first time-frequency resource occupied by the
first radar signal is orthogonal to a second time-frequency
resource occupied by the second radar signal.
[0052] In a possible implementation, an initial fre-
quency of the first radar signal is within a first bandwidth,
the first bandwidth and a second bandwidth constitute an
intermediate frequency bandwidth of the first device, and
the first bandwidth and the second bandwidth do not
overlap. For example, the first bandwidth plus the second
bandwidth is equal to the intermediate frequency band-
width.
[0053] According to a fifth aspect, an embodiment of
this application provides an apparatus. The apparatus
may be the apparatus according to any one of the third
aspect and the fourth aspect in the foregoing embodi-
ments, or a chip disposed in the apparatus according to
any one of the third aspect and the fourth aspect. The

apparatus includes a communication interface and a
processor, and optionally, further includes a memory.
The memory is configured to store a computer program,
instructions, or data. The processor is coupled to the
memory and the communication interface. When the
processor reads the computer program, the instructions,
or the data, the apparatus is enabled to perform the
method performed by the first device in any possible
implementation of the first aspect, or the apparatus is
enabled to perform the method performed by the second
device in any possible implementation of the second
aspect.
[0054] It should be understood that the communication
interface may be implemented through an antenna, a
feeder, a codec, or the like in the apparatus. Alternatively,
if the apparatus is a chip disposed in a communication
device at a transmit end or a communication device at a
receive end, the communication interface may be an
input/output interface of the chip, for example, an inpu-
t/output pin. The apparatus may further include a trans-
ceiver that is used by the apparatus to communicate with
another device. For example, when the apparatus is the
first device, the another device is the second device; or
when the apparatus is the second device, the another
device is the first device.
[0055] According to a sixth aspect, this application
provides an apparatus, including a logic circuit and an
input/output interface.
[0056] For example, the input/output interface is con-
figured to input a first radar signal. The first radar signal
carries information from at least one device. The logic
circuit is configured to obtain first parsing data based on
the first radar signal. The first parsing data indicates one
or more information points, and the one or more informa-
tion points correspond to a second device in the at least
one device. The logic circuit is further configured to
determine information from the second device based
on a location of the one or more information points in
the first parsing data.
[0057] For example, the logic circuit is configured to
modulate first information to obtain a first signal. The logic
circuit is further configured to perform frequency mixing
on the first signal and a frequency modulated continuous
wave to obtain a first radar signal. The input/output inter-
face is configured to output the first radar signal.
[0058] According to a seventh aspect, an embodiment
of this application provides a chip system. The chip
system includes a processor, may further include a mem-
ory, and is configured to implement the possible imple-
mentations of any one of the first aspect and the second
aspect. In a possible implementation, the chip system
further includes a memory, configured to store program
instructions and/or data. The chip system may include a
chip, or may include a chip and another discrete compo-
nent.
[0059] According to an eighth aspect, an embodiment
of this application provides a system. The system in-
cludes the apparatus according to any possible imple-
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mentation of the third aspect and the apparatus accord-
ing to any possible implementation of the fourth aspect.
[0060] According to a ninth aspect, this application
provides a computer-readable storage medium. The
computer-readable storage medium stores a computer
program or instructions. When the computer program or
the instructions are run, the method performed by the first
device or the second device in the foregoing aspects is
implemented.
[0061] According to a tenth aspect, a computer pro-
gram product is provided. The computer program product
includes computer program code or instructions. When
the computer program code or the instructions are run,
the method performed by the first device in the foregoing
aspects is performed, or the method performed by the
second device in the foregoing aspects is performed.
[0062] For beneficial effects of the third aspect to the
tenth aspect and the implementations thereof, refer to
descriptions of the beneficial effects of the method ac-
cording to the first aspect and the second aspect and the
implementations thereof.

BRIEF DESCRIPTION OF DRAWINGS

[0063]

FIG. 1 is a diagram of a linear change in a frequency
of a frequency modulated continuous wave over
time;
FIG. 2 is a diagram of a system according to an
embodiment of this application;
FIG. 3 is a diagram of a possible application scenario
according to an embodiment of this application;
FIG. 4 is an example flowchart of a radar information
transmission method according to an embodiment of
this application;
FIG. 5A is a diagram of an information matrix accord-
ing to an embodiment of this application;
FIG. 5B is a diagram of a manner of generating a first
radar signal according to an embodiment of this
application;
FIG. 6 is a diagram of a first radar signal according to
an embodiment of this application;
FIG. 7 is a diagram of a guard bandwidth according to
an embodiment of this application;
FIG. 8 is a diagram of a first time interval according to
an embodiment of this application;
FIG. 9 is a diagram of a manner of processing a first
radar signal according to an embodiment of this
application;
FIG. 10A is a diagram of first parsing data according
to an embodiment of this application;
FIG. 10B is a diagram of time-domain and frequency-
domain synchronization correction according to an
embodiment of this application;
FIG. 11 is a diagram of inter-frame isolation accord-
ing to an embodiment of this application;
FIG. 12 is a diagram of intra-frame isolation accord-

ing to an embodiment of this application;
FIG. 13 is a diagram of range division multiple access
according to an embodiment of this application;
FIG. 14 is a diagram of Doppler division multiple
access according to an embodiment of this applica-
tion;
FIG. 15 is a diagram of an application scenario
according to an embodiment of this application;
FIG. 16 is a diagram of an RD map according to an
embodiment of this application;
FIG. 17 is a diagram of a structure of an apparatus
according to an embodiment of this application;
FIG. 18 is a diagram of a structure of an apparatus
according to an embodiment of this application;
FIG. 19 is a diagram of a structure of an apparatus
according to an embodiment of this application; and
FIG. 20 is a diagram of a structure of an apparatus
according to an embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0064] To make objectives, technical solution, and ad-
vantages of embodiments of this application clearer, the
following further describes embodiments of this applica-
tion in detail with reference to the accompanying draw-
ings.
[0065] The following describes some terms in embodi-
ments of this application, to facilitate understanding of a
person skilled in the art.

(1) A radar may be also referred to as a radar appa-
ratus, a detector, a radar detection apparatus, a
radar signal sending apparatus, or the like. A working
principle of the radar is that the radar transmits a
signal (or referred to as a detection signal) and
receives a reflected signal reflected by a target ob-
ject, to detect a corresponding target object. The
signal transmitted by the radar may be a radar signal.
Correspondingly, the received reflected signal re-
flected by the target object may be also a radar
signal.
(2) A sending period (or referred to as a transmit
period or the like) is a period in which a radar trans-
mits a radar signal of a complete waveform. A radar
usually sends a radar signal in a plurality of fre-
quency sweeping periods within consecutive dura-
tion.
(3) Fast time dimension and slow time dimension:
Usually, a pulse radar transmits a periodic pulse
sequence, a period of a pulse sequence is defined
as a pulse repetition interval, and duration of each
pulse is defined as a pulse period. For example, a
frequency modulated continuous wave (frequency
modulated continuous wave, FMCW) radar is a
pulse radar, and transmits a periodic chirp (chirp)
sequence. Duration of the chirp sequence may be
referred to as a chirp period, and a period of the chirp
sequence may be referred to as a chirp repetition
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interval.

[0066] In order to facilitate processing of a radar signal,
collection of radar data and building of a storage model
need to be first performed. Intermediate frequency sig-
nals obtained after echo signals of each pulse sequence
are frequency-mixed, filtered, and sampled are sepa-
rately stored by row. For example, an intermediate fre-
quency signal corresponding to a 1st pulse sequence is
placed in a first row, an intermediate frequency signal
corresponding to a 2nd pulse sequence is placed in a
second row,and so on. In the storage model of radar data,
a row-wise dimension is defined as the fast time dimen-
sion. A column-wise dimension is defined as the slow
time dimension. For concepts of fast time and slow time,
refer to descriptions in the conventional technology.

(4) Azimuth dimension and pitch dimension: For a
multi-antenna radar, when radar data is collected
and a storage model is constructed, two other dimen-
sions are included, namely, an azimuth dimension
and a pitch dimension. The azimuth dimension cor-
responds to data of a plurality of receive antennas in
a horizontal direction, and the pitch dimension cor-
responds to data of a plurality of receive antennas in
a vertical direction.
(5) Initial frequency: A radar transmits a radar signal
at a frequency at the beginning of a sending period.
The frequency is called an initial frequency of the
radar. In addition, a transmit frequency of some
radars changes in the transmit period based on
the initial frequency. However, some radars transmit
signals at a constant frequency, and a transmit fre-
quency of such radars does not change in the trans-
mit period.
(6) A bandwidth, or referred to as a frequency band,
may be a frequency domain range.
(7) A frequency sweeping bandwidth indicates a
bandwidth occupied by a waveform of a radar signal
sent by a radar. It should be noted herein that "fre-
quency sweeping bandwidth" is defined for ease of
description, and is technically the bandwidth occu-
pied by the waveform of the radar signal sent by the
radar. Further, a frequency range occupied by the
waveform of the radar signal sent by the radar may
be referred to as a frequency sweeping range.
(8) FMCW is an electromagnetic wave whose fre-
quency changes over time.
(9) A linear frequency modulated continuous wave is
an electromagnetic wave whose frequency changes
linearly over time. The linear change herein is gen-
erally a linear change in one transmit period. Speci-
fically, a waveform of the linear frequency modulated
continuous wave is generally a sawtooth wave or a
triangular wave, or may be another possible wave-
form, for example, a linear frequency modulated
frequency step waveform. The linear frequency
modulated continuous wave is a signal that linearly

changes over time. As shown in FIG. 1, in a fre-
quency modulated continuous wave Tc, a slope is a0,
a bandwidth is B, and a start frequency is b0.
(10) An intermediate frequency (intermediate fre-
quency, IF) signal is a signal obtained after a fre-
quency mixer processes a local oscillator signal of a
radar and a reflected signal received by the radar (a
signal obtained after a signal transmitted by the radar
is reflected by a target object) and then transmits a
processed signal to a low-pass filter. Specifically, a
part of a frequency modulated continuous wave
signal generated by an oscillator is used as a local
oscillator signal, and another part of the frequency
modulated continuous wave signal is used as a
transmitted signal and is transmitted through a trans-
mit antenna. Frequency mixing is performed on a
reflected signal of the transmitted signal received
through a receive antenna and the local oscillator
signal, to obtain the "intermediate frequency signal".
One or more pieces of location information, velocity
information, or angle information of the target object
may be obtained by using the intermediate fre-
quency signal. The location information may be lo-
cation information of the target object relative to a
current radar. The velocity information may be velo-
city information of the target object relative to the
current radar. The angle information may be angle
information of the target object relative to the current
radar. Further, a frequency of the intermediate fre-
quency signal is referred to as an intermediate fre-
quency.
(11) A millimeter wave is an electromagnetic wave
whose wavelength ranges from 1 mm to 10 mm, and
corresponds to a frequency range from 30 GHz to
300 GHz. This frequency band is very suitable for an
in-vehicle field due to features related to the milli-
meter wave. A high bandwidth indicates abundant
frequency domain resources and a low antenna side
lobe, and is beneficial to implementing imaging or
quasi-imaging. A small wavelength indicates that a
size of a radar device and an antenna diameter are
reduced, and therefore a weight is reduced. A narrow
beam indicates that, in a same antenna size, a milli-
meter-wave beam is much narrower than a micro-
meter-wave beam, and therefore radar resolution is
high. Strong penetration indicates that, compared
with a lidar and an optical system, a millimeter-wave
radar has a better capability of penetrating smoke,
dust, and fog, and can work around the clock.
(12) "A plurality of" means two or more. "And/or"
describes an association relationship between as-
sociated objects and indicates that three relation-
ships may exist. For example, A and/or B may in-
dicate the following three cases: Only A exists, both
A and B exist, and only B exists, where A and B may
be singular or plural. The character "/" generally
indicates an "or" relationship between the asso-
ciated objects. "At least one of the following items
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(pieces)" or a similar expression thereof indicates
any combination of these items, including a single
item (piece) or any combination of a plurality of items
(pieces). For example, at least one item (piece) of a,
b, or c may indicate: a, b, c, a and b, a and c, b and c,
or a, b, and c, where a, b, and c may be singular or
plural.

[0067] In addition, unless otherwise stated, ordinal
numbers such as "first" and "second" in embodiments
of this application are for distinguishing between a plur-
ality of objects, but are not intended to limit an order, a
time sequence, priorities, or importance of the plurality of
obj ects. For example, a first radar signal and a second
radar signal are merely used to distinguish between
different radar signals, but do not indicate that content,
priorities, sending sequences, importance, or the like of
the two radar signals are different.
[0068] The foregoing describes some concepts in em-
bodiments of this application, and the following describes
technical features in embodiments of this application.
[0069] FIG. 2 is a diagram of an architecture of a
system according to an embodiment of this application.
As shown in FIG. 2, the system includes a sending
apparatus 201 and a receiving apparatus 202.
[0070] It should be understood that the system pro-
vided in embodiments of this application is applicable to
both a low-frequency scenario (sub 6G) and a high-
frequency scenario (above 6G). An application scenario
of the system provided in embodiments of this application
includes but is not limited to a global system for mobile
communications (global system for mobile communica-
tions, GSM), a code division multiple access (code divi-
sion multiple access, CDMA) system, a wideband code
division multiple access (wideband code division multiple
access, WCDMA) system, a general packet radio service
(general packet radio service, GPRS) system, a long
term evolution (long term evolution, LTE) system, an
LTE frequency division duplex (frequency division du-
plex, FDD) system, an LTE time division duplex (time
division duplex, TDD) system, a universal mobile tele-
communications system (universal mobile telecommuni-
cations system, UMTS), a worldwide interoperability for
microwave access (worldwide interoperability for micro-
wave access, WiMAX) system, a 5th generation (5th
generation, 5G) system, a new radio (new radio, NR)
system, or the like.
[0071] It should be understood that, in this embodiment
of this application, the sending apparatus 201 may be an
apparatus having a wireless transceiver function, and
can communicate with one or more receiving appara-
tuses 202. The sending apparatus 201 may be deployed
on land, including an indoor or outdoor apparatus, a
handheld apparatus, or a vehicle-mounted apparatus,
may be deployed on the water (for example, on a ship), or
may be deployed in the air (for example, on an airplane, a
balloon, or a satellite). For example, the sending appa-
ratus 201 in this embodiment of this application may be

user equipment (user equipment, UE), a terminal (term-
inal), a mobile station (mobile station, MS), a mobile
phone (mobile phone), a tablet computer (pad), a com-
puter with a wireless transceiver function, a virtual reality
(virtual reality, VR) terminal, an augmented reality (aug-
mented reality, AR) terminal, a wireless terminal in in-
dustrial control (industrial control), a wireless terminal in
self-driving (self-driving), a wireless terminal in remote
medical (remote medical), a wireless terminal in a smart
grid (smart grid), a wireless terminal in transportation
safety (transportation safety), a wireless terminal in a
smart city (smart city), a wireless terminal in a smart
home (smart home), and the like. The sending apparatus
201 may alternatively be a communication chip that has a
communication module and that can perform compres-
sion, encoding, and formatted bitstream conversion on
audio data.
[0072] It should be understood that, in this embodiment
of this application, the receiving apparatus 202 may be an
apparatus having a wireless transceiver function, and
can communicate with one or more sending apparatuses
201. The receiving apparatus 202 may be deployed on
land, including an indoor or outdoor apparatus, a hand-
held apparatus, or a vehicle-mounted apparatus, may be
deployed on the water (for example, on a ship), or may be
deployed in the air (for example, on an airplane, a bal-
loon, or a satellite). For example, the receiving apparatus
202 in this embodiment of this application may be user
equipment (user equipment, UE), a terminal (terminal), a
mobile station (mobile station, MS), a mobile phone
(mobile phone), a tablet computer (pad), a computer with
a wireless transceiver function, a virtual reality (virtual
reality, VR) terminal, an augmented reality (augmented
reality, AR) terminal, a wireless terminal in industrial
control (industrial control), a wireless terminal in self-
driving (self-driving), a wireless terminal in remote med-
ical (remote medical), a wireless terminal in a smart grid
(smart grid), a wireless terminal in transportation safety
(transportation safety), a wireless terminal in a smart city
(smart city), a wireless terminal in a smart home (smart
home), and the like. The receiving apparatus 102 may
alternatively be a communication chip that has a com-
munication module and that can perform decompression,
decoding, and formatted bitstream reverse conversion
on audio data.
[0073] It should be understood that the sending appa-
ratus 201 and the receiving apparatus 202 may be wire-
lessly connected.
[0074] With development of society, more machines in
modern life develop toward automation and intelligenti-
zation, and vehicles used for mobile traveling are no
exception. Intelligent vehicles are gradually entering dai-
ly life of people. In recent years, an ADAS plays an
important role in the intelligent vehicle. For the ADAS,
in a traveling process of the vehicle, various sensors
installed on the vehicle are used to sense a surrounding
environment at any time, collect data, identify, detect, and
track static and moving objects, and perform systematic

5

10

15

20

25

30

35

40

45

50

55



10

17 EP 4 583 448 A1 18

operation and analysis with reference to map data of a
navigator, so that a driver can be aware of a possible
danger in advance, to effectively improve driving comfort
and safety of the vehicle. In short, real self-driving is a
product of ultimate development of the ADAS. In a self-
driving architecture, a sensing layer is compared to an
"eye" of a vehicle, and includes vision sensors such as a
vehicle-mounted camera, and radar sensors such as a
vehicle-mounted millimeter-wave radar, a vehicle-
mounted lidar, and a vehicle-mounted ultrasonic radar.
The millimeter-wave radar is the first to become a main
sensor in a self-driving system due to low costs and a
mature technology. Currently, more than ten functions
have been developed for the ADAS, and adaptive cruise
control, automatic emergency braking, lane change as-
sistance, blind spot monitoring, and the like are insepar-
able from the vehicle-mounted millimeter-wave radar.
[0075] With an increase of a penetration rate of vehicle-
mounted radars, mutual interference between automo-
tive radars becomes increasingly serious. This greatly
reduces a detection probability of a radar or increases a
false alarm probability of a radar, posing non-negligible
impact to safety or comfort. How to reduce interference
between vehicle-mounted radars is a problem that needs
to be resolved. If the detection probability of the radar
decreases or the false alarm probability of the radar
increases, this poses non-negligible impact to driving
safety or comfort. Therefore, how to reduce interference
between the vehicle-mounted radars is a problem that
needs to be resolved.
[0076] In a possible solution, a radar random fre-
quency hopping technology may be used, that is, differ-
ent waveform frequencies may be provided for different
radars to prevent interference between a plurality of
radars. Although the radar random frequency hopping
technology can reduce probability of mutual interference
when radar density is not high, due to limited spectrum
resources, more vehicles having assisted driving func-
tions, and an increasing penetration rate of radars, when
surrounding radar density is high, a probability that a
plurality of radars can select frequency resources that
do not interfere with each other through random fre-
quency hopping is low, and interference cannot be
avoided.
[0077] In another possible solution, a cooperative ra-
dar may be used to exchange information between ra-
dars, to exchange resource information between the
radars, so that the radar can take a subsequent corre-
sponding interference avoidance measure based on ob-
tained time-frequency resource usage information of
another radar. In the collaborative radar, a measure of
information exchange between radars depends on a
communication device other than the radar, for example,
vehicle to everything (vehicle to everything, V2X). This
type of technology requires installation of an additional
communication device, which increases costs. In addi-
tion, information exchange between different devices
needs to be established to complete interference avoid-

ance of the collaborative radar, which increases a delay.
[0078] In order to reduce costs, radar information may
be transmitted by using a phase modulation continuous
wave (phase modulationcontinuous wave, PMCW)radar
or an orthogonal frequency division multiplexing (ortho-
gonal frequency division multiplexing, OFDM) radar.
However, technologies of the PMCW radar and the
OFDM radar are immature, and costs are high.
[0079] In view of this, an embodiment of thisapplication
provides a radar information transmission method. In the
method, a second device may include information about
the second device in a radar signal for sending. A first
device may receive the radar signal, and obtain the
information about the second device by parsing the radar
signal, so that information transmission between the
devices can be implemented without a need to install
an additional communication device or use a complex
waveform design. In this way, resource usage can be
coordinated between the devices, and mutual interfer-
ence can be reduced.
[0080] FIG. 3 is a diagram of a possible application
scenario according to an embodiment of this application.
The foregoing application scenario may be self-driving,
autonomous driving, intelligent driving, connected driv-
ing, or the like. A radar detection apparatus may be
installed on a motor vehicle (for example, an uncrewed
vehicle, a smart vehicle, an electric vehicle, or a digital
vehicle), an uncrewed aerial vehicle, a track vehicle, a
bicycle, a signal light, a velocity measurement apparatus,
a network device (for example, a base station or a term-
inal device in various systems), or the like. In addition, in
addition to the radar detection apparatus, a processing
apparatus and an apparatus may be installed on these
apparatuses. This embodiment of this application is ap-
plicable not only to a radar detection apparatus between
vehicles, but also to a radar detection apparatus between
the vehicle and another apparatus, for example, the
uncrewed aerial vehicle, or a radar detection apparatus
between other apparatuses. In addition, the radar detec-
tion apparatus, the processing apparatus, and the appa-
ratus may be installed on a mobile device, for example,
the radar detection apparatus is installed on a vehicle as
a vehicle-mounted radar detection apparatus. Alterna-
tively, the radar detection apparatus, the processing
apparatus, and the apparatus may be installed on a fixed
device, for example, installed on a device such as a road
side unit (road side unit, RSU). Installing locations and
functions of the radar detection apparatus, the proces-
sing apparatus, and the apparatus are not limited in
embodiments of this application.
[0081] FIG. 4 is an example flowchart of a radar in-
formation transmission method according to an embodi-
ment of this application. In the following description pro-
cess, an example in which the method is applied to a
network architecture shown in FIG. 3 is used. The method
provided in the embodiment shown in FIG. 4 may be
performed by a first device and a second device. The first
device is, for example, a radar (or referred to as a radar
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apparatus), or the first device may be a chip installed in a
communication device. The communication device is, for
example, a radar (or a radar apparatus), or another
device. The second device is, for example, a radar (or
referred to as a radar apparatus), or the first device may
be a chip installed in a communication device. The com-
munication device is, for example, a radar (or a radar
apparatus), or another device.
[0082] S401: The second device modulates first infor-
mation to obtain a first signal.
[0083] For example, the first information may include
one or more of the following:

1. Start frequency of the second device.

[0084] In an example, the start frequency of the second
device may be a start frequency of an operating fre-
quency band of the second device. For example, when
the operating frequency band of the second device is 30
kHz to 300 kHz, the start frequency of the second device
may be 30 kHz. For another example, when the operating
frequency band of the second device is 30 GHz to 300
GHz, the start frequency of the second device may be 30
GHz.

2. Bandwidth of the second device.

[0085] In an example, the bandwidth of the second
device may be understood as a frequency bandwidth,
for example, 200 MHz or 1 GHz.

3. Time-frequency resource information of the second
device.

[0086] In an example, when a time-frequency resource
is allocated to the second device, the time-frequency
resource information of the second device may include
a time-frequency resource number. For example, a plur-
ality of frequency domain ranges are predefined in a
protocol, each frequency domain range is used to send
a radar signal, and each frequency domain range may
correspond to one frequency domain resource number.
In this case, the time-frequency resource information of
the second device may include a frequency domain
resource number of a frequency domain range allocated
to the second device. The frequency domain range may
also be referred to as a frequency domain unit, a fre-
quency band, a frequency range, or the like, and a
specific name is not limited.
[0087] For another example, a plurality of time domain
ranges are predefined in a protocol, each time domain
range may be a period of consecutive duration, the period
of consecutive duration may be used to send one or more
radar signals, and each time domain range may corre-
spond to one time domain resource number. In this case,
the time-frequency resource information of the second
device may include a time domain resource number of a
time domain range allocated to the second device. The

time domain range may also be referred to as a time
domain unit, a time unit, duration, or the like, and a
specific name is not limited.

4. Start time at which the second device sends a radar
signal.

[0088] In an example, the start time at which the sec-
ond device sends the radar signal may be start time of a
time domain resource allocated to the second device. For
example, if the time domain resource allocated to the
second device includes time A to time B, the start time at
which the second device sends the radar signal may be
the time A.

5. Period in which the second device sends a radar
signal.

[0089] In an example, the period in which the second
device sends the radar signal may also be referred to as a
sending period of the second device. The second device
may send one or more radar signals every sending
period.

6. Target information.

[0090] In an example, the target information may be
information detected by the second device. For example,
the target information may include information about a
target object. The second device may transmit a radar
signal and receive an echo signal to detect the informa-
tion about the target object, for example, a distance
between the target object and the second device and a
velocity of the target object. The second device may
modulate the detected information about the target ob-
ject, and modulated information is included in the first
signal.
[0091] In another example, the target information may
be determined by the second device by obtaining first
parsing data based on a radar signal from a target device
and determining a location, in the first parsing data, of one
or more information points corresponding to the radar
signal from the target device.

7. Vehicle traveling intention.

[0092] For example, the vehicle traveling intention may
include information such as a left turn, a right turn, a lane
change, a U turn, overtaking, a fault, or an emergency.
[0093] In the foregoing descriptions, for modulation
performed by the second device on the first information,
refer to a modulation procedure of an OFDM signal. It
may be understood that a modulation scheme in which
the second device modulates the first information may be
64 quadrature amplitude modulation (quadrature ampli-
tude modulation, QAM), 32 QAM, or the like, or may be
another modulation scheme such as a binary on-off key-
ing (on-off keying, OOK) modulation scheme. The mod-
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ulation scheme is not limited in embodiments of this
application.
[0094] The following describes a possible modulation
scheme in embodiments of this application with refer-
ence to the accompanying drawings. Refer to FIG. 5B.
For example, information is transmitted based on a
range-Doppler map (range-Doppler map, RD map). An
effect that needs to be achieved through modulation is to
modulate an information bit on the RD map onto a carrier.
[0095] In FIG. 5B, the second device may construct a
two-dimensional information matrix A based on an in-
formation element (for example, the first information),
and the two-dimensional information matrix A may be
an implementation of an information symbol. Coordi-
nates such as (distance, Doppler) or (distance, velocity)
of the information bit on the RD map correspond to a
frequency and a phase of a modulation symbol. There-
fore, the two-dimensional information matrix A may be a
matrix that has a same dimension as the RD map, for
example, an M*N-dimensional matrix. M may be an in-
teger greater than or equal to 1, N may be an integer
greater than or equal to 1, and M and N may be the same
or different.
[0096] FIG. 5A shows a possible two-dimensional in-
formation matrix A. In the two-dimensional information
matrix A, a row of the matrix indicates a horizontal co-
ordinate of the RD map, for example, a Doppler dimen-
sion or a velocity dimension, and a column of the matrix
indicates a vertical coordinate of the RD map, for exam-
ple, a range dimension. In the matrix, "0" indicates that
there is no information bit, "1" indicates that there is an
information bit, and the information bit corresponds to a
frequency and a phase of a modulation symbol.
[0097] Optionally, in FIG. 5A, an information bit of a
shadow part in the two-dimensional information matrix A
may be a preset flag bit.
[0098] As shown in FIG. 5B, the second device may
perform inverse fast Fourier transform (inverse fast Four-
ier transform, IFFT) on the two-dimensional information
matrix A to obtain a two-dimensional matrix B. The sec-
ond device may sequentially output the two-dimensional
matrix B by column, for example, output the two-dimen-
sional matrix B from left to right or from right to left. In this
specification, descriptions are provided in an example in
which the two-dimensional matrix B is output from left to
right, and outputs of the two-dimensional matrix B are
separately denoted as b0, b1, ... , and bN-1. It may be
understood that bi(i = 0,1,2, ... , N - 1) is a column vector,
namely, a column of the two-dimensional matrix B. The
second device may perform parallel-to-serial conversion
on bi, and then input a converted column vector to a
digital-to-analog converter (digital-to-analog converter,
DAC), to obtain, through sampling, a time domain base-
band signal sbasei(t) of an ith period, namely, the first
signal.
[0099] S402: The second device performs frequency
mixing on the first signal and a frequency modulated
continuous wave to obtain a first radar signal.

[0100] For example, information is transmitted based
on the RD map. Refer to FIG. 5B. The second device may
perform frequency mixing on the first signal sbasei(t) and a
carrier FMCW signal Stx_fmcw(t) to obtain a time domain
radio frequency signal srfi(t) of the ith period. The second
device may traverse i to obtain first signals of N periods
based on each column vector of the two-dimensional
matrix B, and perform S402 to obtain time domain radio
frequency signals of the N periods, namely, first radar
signals.
[0101] Optionally, as shown in FIG. 5B, the second
device may input the first radar signal to a power amplifier
(power amplifier, PA) for power amplification, and then
transmit a power-amplified first radar signalStx(t) through
an antenna.
[0102] FIG. 6 shows an example of a waveform of the
first radar signal Stx(t). It can be seen that the second
device may perform S401 and S402 to generate a multi-
carrier FMCW waveform. FIG. 6 shows only an example
of a waveform of one period. The second device may
generate a plurality of consecutive multi-carrier FMCW
periodic signals. A quantity of periods is a quantity of
coherent periods configured by an FMCW radar, for
example, 128 or 256.
[0103] S403: The second device sends the first radar
signal.
[0104] After being spatially propagated, the first radar
signal may be received by the first device. For example,
the first device may receive a plurality of first radar
signals. For example, the first device may receive a first
radar signal from at least one device.
[0105] In a possible case, the first device may scan and
receive the first radar signal at specified time. It may be
understood that the specified time may be negotiated
between the second device and the first device, or may
be indicated by the second device, or may be predefined
or preconfigured in a protocol.
[0106] Optionally, the first radar signal may carry des-
tination information, for example, information about the
first device. When the first device receives the first radar
signal, because the first radar signal carries the informa-
tion about the first device, the first device may determine
that the first radar signal is sent to the first device. When
another device receives the first radar signal, because
the first radar signal carries the information about the first
device, the another device may also determine that the
first radar signal is not sent to the another device, and
therefore the another device may discard the first radar
signal.
[0107] In a possible implementation, due to factors
such as a transmission delay, a timing error, and an
intermediate frequency bandwidth limitation of a recei-
ver, the second device may limit a frequency domain
range of the first radar signal by using a guard bandwidth.
A guard bandwidth range does not include the first radar
signal, that is, a bandwidth occupied by the first radar
signal does not include the guard bandwidth.
[0108] FIG. 7 is a diagram of the first radar signal. fc is
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an initial frequency of a central waveform, fup is an initial
frequency of an upper-edge waveform, and flow is an
initial frequency of a lower-edge waveform. In other
words, a bandwidth of the first radar signal is a bandwidth
between flow and fup, and is referred to as a channel
bandwidth in FIG. 7. It can be seen from FIG. 7 that,
an intermediate frequency band is symmetric with re-
spect to fc, a bandwidth between fc and fup plus the guard
bandwidth is equal to the intermediate frequency band-
width, and similarly, a bandwidth between fc and flow plus
the guard bandwidth is equal to the intermediate fre-
quency bandwidth. The guard bandwidth is used to pre-
vent a transmitted signal, for example, the first radar
signal, from falling beyond the intermediate frequency
bandwidth of the receiver due to a spatial propagation
delay, and prevent the first radar signal from falling be-
yond the intermediate frequency bandwidth of the recei-
ver due to a center frequency alignment error. An initial
frequency of the first radar signal should be selected
within a range of [fup, flow], that is, selected within a
channel bandwidth.
[0109] It may be understood that, it can be seen from
FIG. 7 that the channel bandwidth and the guard band-
width do not overlap.
[0110] In another possible implementation, due to fac-
tors such as a transmission delay, a timing error, and an
intermediate frequency bandwidth limitation of a recei-
ver, the first device may limit an effective signal range of
the first radar signal by using a time interval. Refer to FIG.
8. It is assumed that each period is divided into three
areas. A second time interval between t1 and t4 may be
considered as a time interval occupied by the first radar
signal. Guard time margins Tmargin based on a timing
error and a propagation delay are located at two sides of
the second time interval. A first time interval between t2
and t3 may be considered as a valid time interval of the
first radar signal.
[0111] It can be seen from FIG. 8 that a time difference
exists between a received signal and a local oscillator
signal of the receiver due to the factors such as the
transmission delay and the timing error. To prevent a
case in which a bandwidth of the received signal (for
example, a received signal 1 shown in FIG. 8) falls
beyond an intermediate frequency bandwidth of the first
device and frequency mixing of the received signal and
the local oscillator signal is consequently affected, the
first device may use a signal in the second time interval
Tvalid as a signal processing focus area, that is, the first
device may perform frequency mixing on the received
signal in the second time interval Tvalid and the local
oscillator signal in the second time interval Tvalid. In this
way, frequency mixing can be performed on the received
signal and the local oscillator signal that are in the inter-
mediate frequency bandwidth, to improve signal proces-
sing accuracy.
[0112] S404: The first device obtains the first parsing
data based on the first radar signal.
[0113] For example, the first device may perform fre-

quency mixing on the local oscillator signal of the receiver
of the first device and the received signal, transmit a
mixed signal to a low-pass filter, and then transmit the
mixed signal to an ADC to obtain an intermediate fre-
quency signal. The first device may obtain the first par-
sing data based on the intermediate frequency signal.
[0114] It may be understood that the first device may
obtain the first parsing data based on a first radar signal
from one device, or the first device may obtain the first
parsing data based on first radar signals from a plurality of
devices. This is not specifically limited in this application.
[0115] In a possible case, the first parsing data may
include one-dimensional data such as range data, Dop-
pler data, azimuth data, and pitch data. For example, the
range data may be obtained by performing a fast Fourier
transform (fast Fourier transform, FFT) on a fast-time
intermediate frequency signal. The fast-time intermedi-
ate frequency signal is obtained by performing fast-time
sampling on a mixed signal that is obtained by performing
frequency mixing on the first radar signal and the local
oscillator signal of the first device.
[0116] For another example, the Doppler data is ob-
tained by performing an FFTon a slow-time intermediate
frequency signal. The slow-time intermediate frequency
signal is obtained by performing slow-time sampling on a
mixed signal that is obtained by performing frequency
mixing on the first radar signal and the local oscillator
signal of the first device.
[0117] For another example, the azimuth data is ob-
tained by performing an FFTon an azimuth-dimensional
intermediate frequency signal. The azimuth-dimensional
intermediate frequency signal is intermediate frequency
signals on different antennas. The different antennas are
different antennas in a horizontal direction.
[0118] For another example, the pitch data is obtained
by performing an FFT on a pitch-dimensional intermedi-
ate frequency signal. The pitch-dimensional intermediate
frequency signal is intermediate frequency signals on
different antennas. Different from the azimuth-dimen-
sional intermediate frequency signal, the pitch-dimen-
sional intermediate frequency signal is intermediate fre-
quency signals on different antennas in a vertical direc-
tion.
[0119] In another possible case, the first parsing data
may include two-dimensional data such as range-Dop-
pler data, range-azimuth data, range-pitch data, Dop-
pler-azimuth data, Doppler-pitch data, and azimuth-pitch
data. It may be understood that the two-dimensional data
may be obtained by obtaining corresponding one-dimen-
sional data. For example, the range-Doppler data may be
obtained by performing an FFTon a fast-time intermedi-
ate frequency signal and performing an FFT on a slow-
time intermediate frequency signal.
[0120] In another possible case, the first parsing data
may include three-dimensional data such as range-Dop-
pler-azimuth data, range-Doppler-pitch data, Doppler-
azimuth-pitch data, and range-azimuth-pitch data. Simi-
larly, the three-dimensional data may be obtained by
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obtaining corresponding one-dimensional data. For ex-
ample, the range-Doppler-azimuth data may be obtained
by performing an FFT on a fast-time intermediate fre-
quency signal, performing an FFT on a slow-time inter-
mediate frequency signal, and performing an FFT on an
azimuth-dimensional intermediate frequency signal.
[0121] In still another possible case, the first parsing
data may include four-dimensional data such as range-
Doppler-azimuth-pitch data.
[0122] It may be understood that the parsing data such
as the range data, the Doppler data, the azimuth data,
and the pitch data may include parsing data in the con-
ventional technology, or may include parsing data
evolved in the conventional technology. Similarly, the
four-dimensional data may be obtained by obtaining
corresponding one-dimensional data.
[0123] In embodiments of this application, the first
parsing data may indicate one or more information
points. In the following descriptions, an example in which
the first parsing data includes two-dimensional range-
Doppler data such as an RD map is used for description.
Refer to FIG. 9. The first device may perform an FFTon an
intermediate frequency signal to obtain an RD map,
where the RD map may indicate one or more information
points. It may be understood that the one or more in-
formation points may include one or more information
points corresponding to the second device.
[0124] In a possible case, the first device may obtain
the one ormore information points in the RD map by using
a detection algorithm. For example, the first device may
obtain the one or more information points in the RD map
by using a constant false alarm rate (constant false alarm
rate, CFAR) method or a constant threshold method. The
one or more information points included in the RD map
may be understood as the one or more information points
indicated by the first parsing data.
[0125] In embodiments of this application, a manner in
which the first device obtains the first parsing data is not
specifically limited. The foregoing FFT is merely used as
an example for description, and does not constitute a
limitation on how the first device obtains the first parsing
data.
[0126] S405: The first device determines information
from the second device based on a location of the one or
more information points in the first parsing data.
[0127] The first device may determine the information
from the second device, namely, the first information,
based on a location of the one or more information points
in the RD map. For example, information points in differ-
ent areas of the RD map may indicate different waveform
parameter values, and the first information may be de-
termined based on the waveform parameter values.
[0128] It may be understood that the first device and
the second device need to have a unified understanding
of a mapping relationship between the RD map and the
first information. For example, the mapping relationship
between the RD map and the first information may be
specified in a standard or a protocol, or the mapping

relationship between the RD map and the first informa-
tion may be specified by laws and regulations, or the
mapping relationship between the RD map and the first
information is agreed on or defined in advance. A specific
manner of specifying or defining the mapping relationship
between the RD map and the first information is not
limited in embodiments of this application. The mapping
relationship between the RD map and the first informa-
tion can be obtained according to provisions of the stan-
dard or protocol or provisions of the laws and regulations,
or can be agreed on or defined in advance.
[0129] For example, it is assumed that the first device
obtains the RD map based on first radar signals of a
plurality of devices. For example, the first device may
obtain the RD map based on a first radar signal of the
second device and a first radar signal of a third device. In
this case, the RD map may include one or more informa-
tion points corresponding to the first radar signal from the
second device, which may be referred to as a first in-
formation point, and include one or more information
points corresponding to the first radar signal from the
third device, which may be referred to as a second
information point. The first information point is different
from the second information point.
[0130] The first information point being different from
the second information point may be understood as that a
relative phase difference of the first radar signal from the
second device is different from a relative phase differ-
ence of the first radar signal from the third device. A phase
difference between two adjacent chirps may be referred
to as a relative phase difference.
[0131] And/or a frequency difference between a re-
ceived signal corresponding to the first radar signal from
the second device and a local oscillator signal is different
from a frequency difference between a received signal
corresponding to the first radar signal from the third
device and a local oscillator signal. It should be noted
that the frequency difference between the received signal
and the local oscillator signal may affect a horizontal
coordinate of an information point corresponding to the
first radar signal in the RD map. In other words, when the
frequency difference between the received signal corre-
sponding to the first radar signal from the second device
and the local oscillator signal is different from the fre-
quency difference between the received signal corre-
sponding to the first radar signal from the third device
and the local oscillator signal, a horizontal coordinate of
the first information point in the RD map is different from a
horizontal coordinate of the second information point in
the RD map.
[0132] In a possible implementation, due to a timing
error and a transmission delay, the first device may per-
form time-domain and frequency-domain synchroniza-
tion correction on the one or more information points
included in the RD map.
[0133] In a possible case, the first device and the
second device may perform time synchronization. For
example, the first device and the second device may
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perform time synchronization by using a global position-
ing system (global positioning system, GPS). Although
the GPS provides timing for the first device and the
second device, a timing error may exist. In addition,
although the first device and the second device exchange
information by using a same waveform such as an FMCW
waveform to implement frequency domain synchroniza-
tion, because respective local oscillator signals are still
different, the first device may perform, based on a preset
mark point, time-domain and frequency-domain correc-
tion on the one or more information points included in the
RD map.
[0134] Optionally, a pattern of the mark point may be
agreed on by the first device and the second device, or
predefined in a standard or a protocol. For example, the
pattern of the mark point may be a special form, for
example, a "cross" pattern. Similarly, a location of the
mark point in the RD map may also be agreed on by the
first device and the second device, or predefined in a
standard or a protocol. For example, the location of the
mark point may be in a center of the RD map.
[0135] Refer to FIG. 10A. The first device detects one
or more information points in the RD map, and the one or
more information points may be located at a lower right
corner of the RD map due to a timing error and a trans-
mission delay. It is assumed that the pattern of the mark
point is a "cross" pattern, and the location of the mark
point is the center of the RD map. The first device may
determine the mark point in the RD map, as shown in FIG.
10A. The first device may translate the mark point to the
center of the RD map, and keep a relative location
between information points unchanged in a translation
process, as shown in FIG. 10B. In this way, time-domain
correction and frequency-domain correction are com-
pleted.
[0136] According to the foregoing solution, the first
device and the second device can use a radar signal
to carry information, to implement information transmis-
sion between radars, and coordinate resource usage
between the radars, thereby avoiding mutual interfer-
ence. Compared with a related technology, in the fore-
going technical solution, because no additional commu-
nication device needs to be installed, costs are low; in
addition, because a complex waveform design does not
need to be used, a processing velocity of a radar can be
improved, to reduce a delay.
[0137] As mentioned above, the radar may transmit a
signal and receive an echo signal to detect a target
object. When there are a plurality of devices, the plurality
of devices may simultaneously send radar signals.
Therefore, in this embodiment of this application, the first
device needs to distinguish whether the second device
sends a radar signal carrying the first information or a
radar signal for detecting a target. For ease of differentia-
tion, in the following, the radar signal carrying the first
information is referred to as a first radar signal, and the
radar signal for detecting a target is referred to as a
second radar signal.

[0138] The first device and the second device may
send the first radar signal and the second radar signal
according to a unified frame structure, and the following
manner 1 and manner 2 may be included.

Manner 1: Inter-frame isolation.

[0139] For example, the first radar signal is sent in a
first frame, and the second radar signal is sent in a second
frame. Refer to FIG. 11. The first frame may be used to
send the first radar signal, and the second frame may be
used to send the second radar signal. The first frame may
include one or more first radar signals. For example, it is
predefined in a standard or a protocol that each device
may send the first radar signal within a time domain
resource occupied by the first frame. Similarly, the sec-
ond frame may include one or more second radar signals.
For example, it is predefined in a standard or a protocol
that each device may send the second radar signal within
a time domain resource occupied by the second frame. In
this way, each device can send the first radar signal within
the time domain resource occupied by the first frame, and
send the second radar signal within the time domain
resource occupied by the second frame.
[0140] The first device may determine, based on the
time domain resource occupied by the radar signal,
whether the radar signal is the first radar signal or the
second radar signal.
[0141] It can be seen from FIG. 11 that the time domain
resources of the first frame and the second frame do not
overlap.

Method 2: Intra-frame isolation.

[0142] For example, the first radar signal and the sec-
ond radar signal are sent in a same frame. A first time-
frequency resource occupied by the first radar signal is
orthogonal to a second time-frequency resource occu-
pied by the second radar signal. Refer to FIG. 12. A third
frame may be used to send the first radar signal and the
second radar signal. It may be understood that the first
time-frequency resource may be predefined, the second
time-frequency resource may be predefined, and the first
device and the second device may have a unified under-
standing of the first time-frequency resource and the
second time-frequency resource.
[0143] Optionally, a second frame in FIG. 12 may be
used to send the second radar signal. Because a primary
task of the radar is to detect a target, a time-frequency
resource occupied by the second frame used to send the
second radar signal may be predefined. In the third
frame, each radar device may send the first radar signal
within the first time-frequency resource, and send the
second radar signal within the second time-frequency
resource. In the second frame, each device may send the
second radar signal.
[0144] It may be understood that the time domain
resources occupied by the first frame, the second frame,

5

10

15

20

25

30

35

40

45

50

55



16

29 EP 4 583 448 A1 30

and the third frame in FIG. 11 and FIG. 12 are merely
shown as examples.
[0145] According to the foregoing solution, the first
device may distinguish between the first radar signal
and the second radar signal through intra-frame isolation
and inter-frame isolation.
[0146] In a possible case, when a plurality of devices
simultaneously transmit first radar signals, to enable the
first device to distinguish information carried in the first
radar signals, different devices may implement multiple
access by using the following method 1 and method 2.

Method 1: Random range division multiple access.

[0147] Different devices respectively occupy different
range-dimensional resources as communication re-
sources of the devices. Refer to FIG. 13. A range-dimen-
sional resource occupied by a radar 1, a range-dimen-
sional resource occupied by a radar 2, and a range-
dimensional resource occupied by a radar 3 are different.
It should be noted that a factor affecting a range dimen-
sion may be a frequency difference between a received
signal of the first radar signal and a local oscillator signal.
Therefore, first radar signals of different devices occupy
different frequency ranges, so that the different devices
can occupy different range-dimensional resources.
[0148] Optionally, there may also be a flag bit in FIG.
13. In this case, when translating a flag bit, the first device
only needs to perform translation in a Doppler dimension.

Method 2: Random Doppler division multiple access.

[0149] Different devices respectively occupy different
Doppler-dimensional resources as communication re-
sources of the devices. Refer to FIG. 14. A Doppler-
dimensional resource occupied by a radar 1, a Dop-
pler-dimensional resource occupied by a radar 2, and
a Doppler-dimensional resource occupied by a radar 3
are different. It should be noted that a factor affecting a
Doppler dimension may be a relative phase difference
between first radar signals. It can be seen from FIG. 1 that
the first radar signal may be periodic, and a phase dif-
ference between first radar signals in two consecutive
periods may be referred to as a relative phase difference.
Therefore, first radar signals of different devices have
different relative phase differences, so that the different
devices can occupy different Doppler-dimensional re-
sources.
[0150] Optionally, there may also be a flag bit in FIG.
14. In this case, when translating a flag bit, the first device
only needs to perform translation in a multi-range dimen-
sion.
[0151] In the foregoing descriptions, the first device
and the second device each may be a device with a single
transmit antenna. Therefore, the first parsing data may
include the RD map. When the second device has a
plurality of transmit antennas, for example, when the
second device has two transmit antennas, the first par-

sing data may include the range-Doppler-azimuth data,
for example, radar cube (radar cube). Compared with the
RD map, the radar cube has an angle dimension, in-
creasing a degree of freedom. In other words, a single
radar can carry more information, and for a multiple
access problem, more radars can simultaneously send
information.
[0152] In the foregoing example, the information is
carried by using a location of the one or more information
points included in the RD map. In a possible case, the
information may alternatively be carried by using a phase
of one or more information points. For example, the first
device may determine a phase of the one or more in-
formation points included in the RD map, to determine the
first information. Similarly, the first device and the second
device may have a unified understanding of a mapping
relationship between the phase and the first information.
Details are not described herein again.
[0153] The following describes, with reference to FIG.
15, the technical solutions provided in embodiments of
this application. FIG. 15 is a diagram of a scenario of a
radar information transmission method according to an
embodiment of this application. In a left part of In FIG. 15,
a vehicle A may detect, by using a radar, whether a target
object exists ahead of a mountain road turn. However,
due to occlusion of a mountain, the vehicle A cannot
sense, by using the radar, whether another vehicle is
traveling behind the mountain. In other words, a detection
field of view (field of view, FOV) of the vehicle A (a white
part of a radar FOVof the vehicle A in FIG. 15) is missing.
[0154] In a right part of the figure, a radar is installed at
the mountain road turn and may be referred to as a corner
radar. The corner radar may have a capability of trans-
mitting radar information. For example, the corner radar
may send a second radar signal and receive an echo
signal to determine whether a target object, such as a
target vehicle, exists behind the mountain. The corner
radar may further determine information such as a velo-
city of the target vehicle from the corner radar and a
velocity of the target vehicle based on the echo signal.
The corner radar may include information about the
target vehicle in a first radar signal in a manner shown
in the embodiment shown in FIG. 4 for transmission. The
vehicle A may receive the first radar signal, and deter-
mine, in the manner shown in the embodiment shown in
FIG. 4, the information about the target vehicle carried in
the first radar signal. For example, the vehicle A may
obtain first parsing data based on the first radar signal.
The vehicle A may determine the information about the
target vehicle based on a location of one or more infor-
mation points included in the first parsing data. In this
way, the vehicle A may determine existence of the target
vehicle occluded by the mountain.
[0155] According to the foregoing solution, the vehicle
A can use the information about the target vehicle as a
supplement to the FOV, and use the information about
the target vehicle and the detected information as a
detection result in a complete FOV, to achieve an over-
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the-horizon detection effect. In the scenario shown in
FIG. 15, only an occluded mountain road is provided
as an example. In another non-line-of-sight scenario,
for example, an urban road, a turn occluded by a building,
and a target that is on a slope or below a slope and that
cannot be seen due to an angle, the technical solution
shown in the embodiment shown in FIG. 4 may be applied
to achieve an over-the-horizon target detection effect.
[0156] It should be noted that a current vehicle-
mounted millimeter wave radar filters out a static target.
In this case, when a vehicle breaks down or has an
accident and stops on a lane, a vehicle-mounted milli-
meter-wave radar may miss detection of the target that
stops on the lane, which may cause a serious safety
accident. According to the foregoing solution applied to
this embodiment of this application, the vehicle-mounted
millimeter-wave radar may include related information in
the first radar signal for sending. In this way, a vehicle that
receives the first radar signal may determine that a
vehicle stops on the lane, to perform an operation such
as avoidance and deceleration.
[0157] In an embodiment shown in FIG. 16, it is as-
sumed that a vehicle breaks down and stops on a lane.
Because the vehicle stops on the lane, a vehicle-
mounted radar may be triggered to include an alarm
target in the first radar signal for transmission. The alarm
target may indicate the vehicle that stops on the lane.
[0158] For example, the vehicle-mounted radar may
obtain, through listening, a time-frequency resource
used by another vehicle-mounted radar. For example,
the vehicle-mounted radar may determine, by using a
listening function, a time-frequency resource used by the
another vehicle-mounted radar to send a radar signal.
The vehicle-mounted radar may modulate the alarm
target to the first radar signal for transmission. For a
manner in which the vehicle-mounted radar modulates
the alarm target to the first radar signal, refer to the
foregoing manner in which the second device modulates
the first information to the first radar signal. Details are not
described herein.
[0159] Optionally, different from a radar signal from a
static target, when modulating the alarm target to the first
radar signal, the vehicle-mounted radar may modulate
the first radar signal into a multi-carrier radar signal. The
multi-carrier radar signal may have one or more types of
Doppler information. In addition, due to a timing error and
a frequency error, the vehicle-mounted radar may simul-
taneously transmit signals in a plurality of range dimen-
sions. In other words, the multi-carrier radar signal oc-
cupies a plurality of range-dimensional resources, to
ensure that a receiving radar can discover a target with
a velocity at a short distance during target detection.
[0160] The receive-end radar may receive the first
radar signal when performing target detection. The re-
ceive-end radar may generate an RD map shown in FIG.
16 based on the first radar signal and an echo signal used
during target detection. Because the first radar signal
indicates the alarm target, and the echo signal is also

used for target detection, information points correspond-
ing to the echo signal and the first radar signal on the RD
map are not distinguished. Therefore, the receive-end
radar may not need to parse information, that is, the
receive-end radar may not perform S405, but uses an
information point corresponding to the first radar signal
as a target for processing.
[0161] In a possible case, to enable radars of different
types to receive alarm targets, the vehicle-mounted radar
may transmit multi-carrier radar signals of a plurality of
slopes, so that radars of different slopes can receive
corresponding information. In another possible case,
when it is predefined in a protocol or negotiated between
radars that the alarm target is received and sent on a
specific time-frequency resource, the vehicle-mounted
radar may receive and send the alarm target by using a
waveform. The waveform may be predefined in a proto-
col or negotiated.
[0162] With reference to the accompanying drawings,
the following describes apparatuses configured to imple-
ment the foregoing methods in embodiments of this
application. Therefore, all the foregoing content may
be used in the following embodiments. Repeated content
is not described again.
[0163] FIG. 17 is a block diagram of an apparatus 1700
according to an embodiment of this application. The
apparatus 1700 may correspondingly implement func-
tions or steps implemented by the first device or the
second device in the foregoing method embodiments.
The apparatus may include a processing unit 1710 and a
transceiver unit 1720. Optionally, the apparatus may
further include a storage unit. The storage unit may be
configured to store instructions (code or a program)
and/or data. The processing unit 1710 and the transcei-
ver unit 1720 may be coupled to the storage unit. For
example, the processing unit 1710 may read the instruc-
tions (the code or the program) and/or the data in the
storage unit, to implement a corresponding method. The
foregoing units may be disposed independently, or may
be partially or completely integrated.
[0164] In some possible implementations, the appara-
tus 1700 can correspondingly implement the behavior
and functions of the first device in the foregoing method
embodiments. For example, the apparatus 1700 may be
the first device, or may be a component (for example, a
chip or a circuit) used in the first device. The transceiver
unit 1720 may be configured to perform all receiving or
sending operations performed by the first device in the
embodiment shown in FIG. 4, for example, S403 in the
embodiment shown in FIG. 4, and/or another process
used to support the technology described in this speci-
fication. The processing unit 1710 is configured to per-
form all operations performed by the first device in the
embodiment shown in FIG. 4 except receiving and send-
ing operations, for example, S404 and S405 in the em-
bodiment shown in FIG. 4, and/or another process used
to support the technology described in this specification.
[0165] For example, the transceiver unit 1720 is con-
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figured to receive a first radar signal. The first radar signal
carries information from at least one device. The proces-
sing unit 1710 is configured to obtain first parsing data
based on the first radar signal. The first parsing data
indicates one or more information points, and the one
or more information points correspond to a second de-
vice in the at least one device. The processing unit 1710 is
further configured to determine information from the
second device based on a location of the one or more
information points in the first parsing data.
[0166] In a possible implementation, the processing
unit 1710 is further configured to perform, based on a
preset mark point in the information point indicated by the
first parsing data, time-domain and frequency-domain
synchronization correction on the indicated information
point. Optionally, a pattern of the mark point may be
agreed on by the first device and the second device, or
predefined in a standard or a protocol. For example, the
pattern of the mark point may be a special form, for
example, a "cross" pattern. Similarly, a location of the
mark point in the first parsing data may also be agreed on
by the first device and the second device, or predefined in
a standard or a protocol. For example, the location of the
mark point may be in a center of the first parsing data.
[0167] In a possible implementation, the transceiver
unit 1720 is further configured to receive a second radar
signal. The second radar signal is used to detect a target.
The first radar signal and the second radar signal occupy
different frames. For example, a first frame may be used
to send the first radar signal, and a second frame may be
used to send the second radar signal. The first frame may
include one or more first radar signals. For example, it is
predefined in a standard or a protocol that each device
may send the first radar signal within a time domain
resource occupied by the first frame. Similarly, the sec-
ond frame may include one or more second radar signals.
For example, it is predefined in a standard or a protocol
that each device may send the second radar signal within
a time domain resource occupied by the second frame.
[0168] In a possible implementation, the transceiver
unit 1720 is further configured to receive a second radar
signal. The second radar signal is used to detect a target.
The first radar signal and the second radar signal occupy
a same frame, and a time-frequency resource of the first
radar signal is orthogonal to a time-frequency resource of
the second radar signal. For example, a third frame may
be used to send the first radar signal and the second radar
signal. A first time-frequency resource occupied by the
first radar signal is orthogonal to a second time-frequency
resource occupied by the second radar signal.
[0169] In a possible implementation, the processing
unit 1710 is further configured to obtain the first radar
signal in a second time interval, where the second time
interval is in a first time interval. The processing unit 1710
is specifically configured to obtain the first parsing data of
the first radar signal in the second time interval.
[0170] In some possible implementations, the appara-
tus 1700 can correspondingly implement the behavior

and functions of the second device in the foregoing
method embodiments. For example, the apparatus
1700 may be the second device, or may be a component
(for example, a chip or a circuit) used in the second
device. The transceiver unit 1720 may be configured to
perform all receiving or sending operations performed by
the second device in the embodiment shown in FIG. 4, for
example, S403 in the embodiment shown in FIG. 4,
and/or another process used to support the technology
described in this specification. The processing unit 1710
is configured to perform all operations performed by the
second device in the embodiment shown in FIG. 4 except
receiving and sending operations, for example, S12001
and S402 in the embodiment shown in FIG. 4, and/or
another process used to support the technology de-
scribed in this specification.
[0171] For example, the processing unit 1710 is con-
figured to modulate first information to obtain a first
signal. The processing unit 1710 is further configured
to perform frequency mixing on the first signal and a
frequency modulated continuous wave to obtain a first
radar signal. The transceiver unit 1720 is configured to
send the first radar signal to a first device.
[0172] In a possible implementation, the processing
unit 1710 is further configured to generate an information
symbol based on the first information. The processing
unit 1710 is further configured to obtain a time domain
information symbol through inverse fast Fourier trans-
form based on the information symbol. The processing
unit 1710 is further configured to perform digital-to-ana-
log conversion on the time domain information symbol to
obtain the first signal.
[0173] In a possible implementation, the transceiver
unit 1720 is further configured to send a second radar
signal. The second radar signal is used to detect a target.
The first radar signal and the second radar signal occupy
different frames. For example, a first frame may be used
to send the first radar signal, and a second frame may be
used to send the second radar signal. The first frame may
include one or more first radar signals. For example, it is
predefined in a standard or a protocol that each device
may send the first radar signal within a time domain
resource occupied by the first frame. Similarly, the sec-
ond frame may include one or more second radar signals.
For example, it is predefined in a standard or a protocol
that each device may send the second radar signal within
a time domain resource occupied by the second frame. In
this way, each device can send the first radar signal within
the time domain resource occupied by the first frame, and
send the second radar signal within the time domain
resource occupied by the second frame.
[0174] In a possible implementation, the transceiver
unit 1720 is further configured to send a second radar
signal. The second radar signal is used to detect a target.
The first radar signal and the second radar signal occupy
a same frame, and a time-frequency resource of the first
radar signal is orthogonal to a time-frequency resource of
the second radar signal. For example, a third frame may
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be used to send the first radar signal and the second radar
signal. A first time-frequency resource occupied by the
first radar signal is orthogonal to a second time-frequency
resource occupied by the second radar signal.
[0175] For operations performed by the processing
unit 1710 and the transceiver unit 1720, refer to related
descriptions in the foregoing method embodiments.
[0176] It should be understood that the processing unit
1710 in this embodiment of this application may be im-
plemented by a processor or a processor-related circuit
component, and the transceiver unit 1720 may be im-
plemented by a transceiver, a transceiver-related circuit
component, or a communication interface.
[0177] Based on a same concept, as shown in FIG. 18,
an embodiment of this application provides an apparatus
1800. The apparatus 1800 includes a processor 1810.
Optionally, the apparatus 1800 may further include a
memory 1820, configured to store instructions executed
by the processor 1810, store input data needed by the
processor 1810 to run the instructions, or store data
generated after the processor 1810 runs the instructions.
The processor 1810 may implement the methods shown
in the foregoing method embodiments by using the in-
structions stored in the memory 1820.
[0178] Based on a same concept, as shown in FIG. 19,
an embodiment of this application provides an apparatus
1900. The apparatus 1900 may be a chip or a chip
system. Optionally, in this embodiment of this application,
the chip system may include a chip, or may include a chip
and another discrete device.
[0179] The apparatus 1900 may include at least one
processor 1910. The processor 1910 is coupled to a
memory. Optionally, the memory may be located inside
the apparatus, or may be located outside the apparatus.
For example, the apparatus 1900 may further include at
least one memory 1920. The memory 1920 stores a
computer program, configuration information, a compu-
ter program or instructions, and/or data necessary for
implementing any one of the foregoing embodiments.
The processor 1910 may execute the computer program
stored in the memory 1920, to complete the method in
any one of the foregoing embodiments.
[0180] The coupling in this embodiment of this applica-
tion may be an indirect coupling or a communication
connection between apparatuses, units, or modules in
an electrical form, a mechanical form, or another form,
and is used for information exchange between the appa-
ratuses, the units, or the modules. The processor 1910
may cooperate with the memory 1920. A specific medium
for connection among a transceiver 1930, the processor
1910, and the memory 1920 is not limited in embodi-
ments of this application.
[0181] The apparatus 1900 may further include the
transceiver 1930, and the apparatus 1900 may exchange
information with another device by using the transceiver
1930. The transceiver 1930 may be a circuit, a bus, a
transceiver, or any other apparatus that may be config-
ured to exchange information, or is referred to as a signal

transceiver unit. As shown in FIG. 19, the transceiver
1930 includes a transmitter 1931, a receiver 1932, and an
antenna 1933. In addition, when the apparatus 1900 is a
chip type apparatus or a circuit, the transceiver in the
apparatus 1900 may alternatively be an input/output
circuit and/or a communication interface, and may input
data (or is referred to as receiving data) and output data
(or is referred to as sending data). The processor is an
integrated processor, a microprocessor, or an integrated
circuit, and the processor may determine output data
based on input data.
[0182] In a possible implementation, the apparatus
1900 may be used in a first device. Specifically, the
apparatus 1900 may be the first device, or may be an
apparatus that can support the first device in implement-
ing functions of the first device in any one of the foregoing
embodiments. The memory 1920 stores a computer
program, a computer program or instructions, and/or
data necessary for implementing functions of the first
device in any one of the foregoing embodiments. The
processor 1910 may execute the computer program
stored in the memory 1920, to complete the method
performed by the first device in any one of the foregoing
embodiments. When the apparatus is used in the first
device, the receiver 1932 in the apparatus 1900 may be
configured to receive a first radar signal through the
antenna 1933.
[0183] In another possible implementation, the appa-
ratus 1900 may be used in a second device. Specifically,
the apparatus 1900 may be the second device, or may be
an apparatus that can support the second device in
implementing functions of the second device in any
one of the foregoing embodiments. The memory 1920
stores a computer program, a computer program or in-
structions, and/or data necessary for implementing func-
tions of the second device in any one of the foregoing
embodiments. The processor 1910 may execute the
computer program stored in the memory 1920, to com-
plete the method performed by the second device in any
one of the foregoing embodiments. When the apparatus
is used in the second device, the transmitter 1931 in the
apparatus 1900 may be configured to send a first radar
signal through the antenna 1933.
[0184] The apparatus 1900 provided in this embodi-
ment may be used in the first device to complete the
method performed by the first device, or may be used in
the second device to complete the method performed by
the second device. Therefore, for technical effects that
can be achieved by this embodiment, refer to the fore-
going method embodiments. Details are not described
herein again.
[0185] In embodiments of this application, the proces-
sor may be a general-purpose processor, a digital signal
processor, an application-specific integrated circuit, a
field programmable gate array or another programmable
logic device, a discrete gate or transistor logic device, or a
discrete hardware component, and may implement or
perform the methods, steps, and logical block diagrams
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disclosed in embodiments of this application. The gen-
eral-purpose processor may be a microprocessor, any
conventional processor, or the like. The steps of the
method disclosed with reference to embodiments of this
application may be directly performed by a hardware
processor, or may be performed by using a combination
of hardware in the processor and a software module.
[0186] In embodiments of this application, the memory
may be a non-volatile memory, for example, a hard disk
drive (hard disk drive, HDD) or a solid-state drive (solid-
state drive, SSD), or may be a volatile memory (volatile
memory), for example, a random access memory (ran-
dom access memory, RAM). Alternatively, the memory
may be any other medium that can be configured to carry
or store expected program code in a form of an instruction
or a data structure and that can be accessed by a com-
puter, but is not limited thereto. The memory in embodi-
ments of this application may alternatively be a circuit or
any other apparatus that can implement a storage func-
tion, and is configured to store a computer program, a
computer program or instructions, and/or data.
[0187] Refer to FIG. 20. Based on the foregoing em-
bodiments, an embodiment of this application further
provides another apparatus 2000, including an input/out-
put interface 2010 and a logic circuit 2020. The input/out-
put interface 2010 is configured to: receive code instruc-
tions and transmit the code instructions to the logic circuit
2020. The logic circuit 2020 is configured to execute the
code instructions to perform the method performed by the
first device or the method performed by the second
device in any one of the foregoing embodiments.
[0188] The following describes in detail an operation
performed by the apparatus used in the first device or the
second device.
[0189] In an optional implementation, the apparatus
2000 may be used in the first device, to perform the
method performed by the first device. For example, the
method may be specifically the method performed by the
first device in the embodiment shown in FIG. 4.
[0190] For example, the input/output interface 2010 is
configured to input a first radar signal. The first radar
signal carries information from at least one device. The
logic circuit 2020 is configured to obtain first parsing data
based on the first radar signal. The first parsing data
indicates one or more information points, and the one
or more information points correspond to the second
device in the at least one device. The logic circuit 2020
is further configured to determine information from the
second device based on a location of the one or more
information points in the first parsing data.
[0191] In another optional implementation, the appa-
ratus 2000 may be used in the second device, to perform
the method performed by the second device. For exam-
ple, the method may be specifically the method per-
formed by the second device in the embodiment shown
in FIG. 4.
[0192] For example, the logic circuit 2020 is configured
to modulate first information to obtain a first signal. The

logic circuit 2020 is further configured to perform fre-
quency mixing on the first signal and a frequency modu-
lated continuous wave to obtain a first radar signal. The
input/output interface 2010 is configured to output the
first radar signal to the first device.
[0193] The apparatus 2000 provided in this embodi-
ment may be used in the first device to complete the
method performed by the first device, or may be used in
the second device to complete the method performed by
the second device. Therefore, for technical effects that
can be achieved by this embodiment, refer to the fore-
going method embodiments. Details are not described
herein again.
[0194] Based on the foregoing embodiments, an em-
bodiment of this application further provides a system.
The system includes at least one apparatus used in a first
device and at least one apparatus used in a second
device. For technical effects that can be achieved by this
embodiment, refer to the foregoing method embodi-
ments. Details are not described herein again.
[0195] Based on the foregoing embodiments, an em-
bodiment of this application further provides a computer-
readable storage medium. The computer-readable sto-
rage medium stores a computer program or instructions.
When the instructions are executed, the method per-
formed by the first device or the method performed by
the second device in any one of the foregoing embodi-
ments is implemented. The computer-readable storage
medium may include any medium that can store program
code, for example, a USB flash drive, a removable hard
disk drive, a read-only memory, a random access mem-
ory, a magnetic disk, or an optical disc.
[0196] To implement functions of the apparatus in FIG.
17 to FIG. 20, an embodiment of this application further
provides a chip, including a processor, configured to
support the apparatus in implementing functions of the
first device or the second device in the foregoing method
embodiments. In a possible design, the chip is connected
to a memory, or the chip includes a memory. The memory
is configured to store a computer program or instructions
and data necessary for the apparatus.
[0197] A person skilled in the art should understand
that embodiments of this application may be provided as
a method, a system, or a computer program product.
Therefore, this application may use a form of hardware
only embodiments, software only embodiments, or em-
bodiments with a combination of software and hardware.
In addition, this application may use a form of a computer
program product that is implemented on one or more
computer-usable storage media (including but not limited
to a disk memory, a CD-ROM, an optical memory, and the
like) that include computer-usable program code.
[0198] This application is described with reference to
the flowcharts and/or block diagrams of the method, the
device (system), and the computer program product
according to embodiments of this application. It should
be understood that a computer program or instructions
may be used to implement each procedure and/or each
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block in the flowcharts and/or the block diagrams and a
combination of a procedure and/or a block in the flow-
charts and/or the block diagrams. The computer program
or instructions may be provided for a general-purpose
computer, a dedicated computer, an embedded proces-
sor, or a processor of another programmable data pro-
cessing device to generate a machine, so that the in-
structions executed by the computer or the processor of
another programmable data processing device generate
an apparatus for implementing a specific function in one
or more procedures in the flowcharts and/or in one or
more blocks in the block diagrams.
[0199] The computer program or the instructions may
alternatively be stored in a computer-readable memory
that can indicate the computer or the another program-
mable data processing device to work in a specific man-
ner, so that the instructions stored in the computer-read-
able memory generate an artifact that includes an in-
struction apparatus. The instruction apparatus imple-
ments a specified function in one or more procedures
in the flowcharts and/or in one or more blocks in the block
diagrams.
[0200] The computer program or instructions may al-
ternatively be loaded onto the computer or the another
programmable data processing device, so that a series of
operation steps are performed on the computer or the
another programmable device to generate computer-
implemented processing. Therefore, the instructions
executed on the computer or the another programmable
device provide steps for implementing a specific function
in one or more procedures in the flowcharts and/or in one
or more blocks in the block diagrams.
[0201] It is clear that a person skilled in the art can
make various modifications and variations to embodi-
ments of this application without departing from the
scope of embodiments of this application. In this case,
this application is intended to cover these modifications
and variations of embodiments of this application pro-
vided that they fall within the scope of protection defined
by the following claims and their equivalent technologies.

Claims

1. A radar information transmission method, compris-
ing:

receiving, by a first device, a first radar signal,
wherein the first radar signal carries information
from at least one device;
obtaining, by the first device, first parsing data
based on the first radar signal, wherein the first
parsing data indicates one or more information
points, and the one or more information points
correspond to a second device in the at least one
device; and
determining, by the first device, information from
the second device based on a location of the one

or more information points in the first parsing
data.

2. The method according to claim 1, wherein the first
radar signal carries information from a third device,
and the third device belongs to the at least one
device; and
all of one or more information points corresponding
to the third device are different from any one of the
one or more information points corresponding to the
second device.

3. The method according to claim 1 or 2, wherein the
information from the second device comprises one
or more of the following:

a start frequency of the second device;
a bandwidth of the second device;
time-frequency resource information of the sec-
ond device;
start time at which the second device sends a
radar signal;
a period in which the second device sends a
radar signal; or
target information detected by the second de-
vice.

4. The method according to any one of claims 1 to 3,
further comprising:
performing, by the first device based on a preset
mark point in the information point indicated by the
first parsing data, time-domain and frequency-do-
main synchronization correction on the indicated
information point.

5. The method according to any one of claims 1 to 4,
further comprising:

receiving, by the first device, a second radar
signal, wherein the second radar signal is used
to detect a target; and
the first radar signal and the second radar signal
occupy different frames.

6. The method according to any one of claims 1 to 4,
further comprising:

receiving, by the first device, a second radar
signal, wherein the second radar signal is used
to detect a target; and
the first radar signal and the second radar signal
occupy a same frame, and a time-frequency
resource of the first radar signal is orthogonal
to a time-frequency resource of the second ra-
dar signal.

7. The method according to any one of claims 1 to 6,
wherein the first parsing data comprises at least one
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of the following:
range data, Doppler data, azimuth data, pitch data,
two-dimensional range-Doppler data, range-Dop-
pler-azimuth data, or range-Doppler-azimuth-pitch
data.

8. The method according to any one of claims 1 to 7,
wherein an initial frequency of the first radar signal is
within a first bandwidth, the first bandwidth and a
second bandwidth constitute an intermediate fre-
quency bandwidth of the first device, and the first
bandwidth and the second bandwidth do not overlap.

9. The method according to any one of claims 1 to 8,
wherein a time domain resource occupied by the first
radar signal is in a first time interval; and the method
further comprises:

obtaining, by the first device, the first radar sig-
nal in a second time interval, wherein the second
time interval belongs to the first time interval; and
the obtaining, by the first device, first parsing
data based on the first radar signal comprises:
obtaining, by the first device, the first parsing
data of the first radar signal in the second time
interval.

10. A radar information transmission method, compris-
ing:

modulating, by a second device, first information
to obtain a first signal;
performing, by the second device, frequency
mixing on the first signal and a frequency modu-
lated continuous wave to obtain a first radar
signal; and
sending, by the second device, the first radar
signal.

11. The method according to claim 10, wherein the
modulating, by a second device, first information
to obtain a first signal comprises:

generating, by the second device, an informa-
tion symbol based on the first information;
obtaining, by the second device, a time domain
information symbol through inverse fast Fourier
transform based on the information symbol; and
performing, by the second device, digital-to-
analog conversion on the time domain informa-
tion symbol to obtain the first signal.

12. The method according to claim 10 or 11, wherein the
first information comprises one or more of the follow-
ing:

a start frequency of the second device;
a bandwidth of the second device;

time-frequency resource information of the sec-
ond device;
start time at which the second device sends a
radar signal;
a period in which the second device sends a
radar signal; or
target information detected by the second de-
vice.

13. The method according to any one of claims 10 to 12,
further comprising:

sending, by the second device, a second radar
signal, wherein the second radar signal is used
to detect a target; and
the first radar signal and the second radar signal
occupy different frames.

14. The method according to any one of claims 10 to 12,
further comprising:

sending, by the second device, a second radar
signal, wherein the second radar signal is used
to detect a target; and
the first radar signal and the second radar signal
occupy a same frame, and a time-frequency
resource of the first radar signal is orthogonal
to a time-frequency resource of the second ra-
dar signal.

15. The method according to any one of claims 10 to 14,
wherein an initial frequency of the first radar signal is
within a first bandwidth, the first bandwidth and a
second bandwidth constitute an intermediate fre-
quency bandwidth of the first device, and the first
bandwidth and the second bandwidth do not overlap.

16. An apparatus, comprising a unit configured to per-
form the method according to any one of claims 1 to
9.

17. An apparatus, comprising a unit configured to per-
form the method according to any one of claims 10 to
15.

18. A computer-readable storage medium, wherein the
computer-readable storage medium is configured to
store a computer program, and when the computer
program is run on a computer, the computer is en-
abled to perform the method according to any one of
claims 1 to 9, or the computer is enabled to perform
the method according to any one of claims 10 to 15.

19. A chip system, wherein the chip system comprises:

a communication interface; and
a processor, configured to: invoke and run in-
structions through the communication interface,
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to enable a device installed with the chip system
to perform the method according to any one of
claims 1 to 9, or to enable a device installed with
the chip system to perform the method accord-
ing to any one of claims 10 to 15.

20. A computer program product, wherein the computer
program product comprises a computer program,
and when the computer program is run on a com-
puter, the computer is enabled to perform the method
according to any one of claims 1 to 9, or the computer
is enabled to perform the method according to any
one of claims 10 to 15.
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